SEQUENCE LISTING 



<110> Lisziewicz, Julianna 
Xu, Jianqing 
Lori, Franco 

<120> DNA composition and method of use 

<130> RGT7033 

<140> ATTY DOCKET NO. RGT 7033 
<141> 2003-01-15 

<160> 4 

<170> Patentin version 3.1 

<210> 1 
<211> 9719 
<212> DNA 

<213> Human immunodeficiency virus type 1 

<220> 
<221> LTR 
<222> (1)..(630) 
<223> 5" LTR 



<220> 
<221> LTR 
<222> (9083)..(9719) 
<223> 3' LTR 



<220> 
<221> gene 
<222> (8794)..(9414) 
<223> Nef 



<220> 

<221> protein_bind 
<222> (7723)..(8076) 
<223> RRE 



<220> 
<221> gene 
<222> (6222)..(8792) 
<223> Env 
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<220> 
<221> gene 
<222> (6062).. (6307) 
<223> Vpu 



<220> 
<221> gene 
<222> (8376)..(8650) 
<223> Rev2 



<220> 
<221> gene 
<222> (5970)..(6045) 
<223> Revl 



<220> 
<221> gene 
<222> (8376)..(8466) 
<223> Tat2 



<220> 
<221> gene 
<222> (5831)..(6045) 
<223> Tatl 



<220> 
<221> gene 
<222> (5560)..(5850) 
<223> Vpr 



<220> 
<221> gene 
<222> (5042)..(5620) 
<223> Vif 



<220> 

<221> gene 

<222> (2086)..(5097) 

<223> polymerase: protease, reverse transcriptase, integrase 
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<220> 
<221> gene 
<222> (791)..(2293) 
<223> Gag 



<220> 

<221> stem_loop 
<222> (456)..(531) 
<223> 

<400> 1 

tggaagggct aattcactcc caacgaagac aagatatcct tgatctgtgg atctaccaca 60 
cacaaggcta cttccctgat tggcagaact acacaccagg accagggatc agatatccac 120 
tgacctttgg atggtgctac aagctagtac cagttgagcc agagaagtta gaagaagcca 180 
acaaaggaga gaacaccagc ttgttacacc ctgtgagcct gcatggaatg gatgacccgg 240 
agagagaagt gttagagtgg aggtttgaca gccgcctagc atttcatcac gtggcccgag 300 
agctgcatcc ggagtacttc aagaactgct gatatcgagc ttgctacaag ggactttccg 360 
ctggggactt tccagggagg cgtggcctgg gcgggactgg ggagtggcga gccctcagat 420 
cctgcatata agcagctgct ttttgcctgt actgggtctc tctggttaga ccagatctga 480 
gcctgggagc tctctggcta gctagggaac ccactgctta agcctcaata aagcttgcct 540 
tgagtgcttc aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 
agaccctttt agtcagtgtg gaaaatctct agcagtggcg cccgaacagg gacctgaaag 660 
cgaaagggaa accagaggag ctctctcgac gcaggactcg gcttgctgaa gcgcgcacgg 720 
caagaggcga ggggcggcga ctggtgagta cgccaaaaaa ttttgactag cggaggctag 780 
aaggagagag atgggtgcga gagcgtcagt attaagcggg ggaaaattag atcgatggga 840 
aaaaattcgg ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc 900 
aagcagggag ctagaacgat tcgcagttaa tcctggcctg ttagaaacat cagaaggctg 960 
tagacaaata ctgggacagc tacaaccatc ccttcagaca ggatcagaag aatgtagatc 1020 
attatataat acagtagcaa ccctctattg tgtgcatcaa aggatagaga taaaagacac 1080 
caaggaagct ttagacaaga taaaggaaga gcaaaacaaa agtaagaaaa aagcacagca 1 140 
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agcagcagct gacacaggac acagcagtca ggtcagccaa aattacccta tagtgcagaa 1200 
catccagggg caaatggtac atcaggccat atcacctaga actttaaatg catgggtaaa 1260 
agtagtagaa gagaaggctt tcagcccaga agtaataccc atgttttcag cattatcaga 1320 
aggagccacc ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagc 1380 
catgcaaatg ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtgcatcc 1440 
agtgcatgca gggcctatcg caccaggcca gatgagagaa ccaaggggaa gtgacatagc 1500 
aggaactact agtacccttc aggaacaaat aggatggatg acaaataatc cacctatccc 1560 
agtaggagaa atttataaaa gatggataat cctgggatta aataagatag taagaatgta 1620 
tagccctacc agcattctgg acataagaca aggaccaaaa gaacctttta gagactatgt 1680 
agaccggttc tataaaactc taagagccga gcaagcttca caggaggtaa aaaattggat 1740 
gacagaaacc ttgttggtcc aaaatgcgaa cccagattgt aagactattt taaaagcatt 1800 
gggaccagca gctacattag aagaaatgat gacagcatgt cagggagtgg gaggacccgg 1860 
ccataaggca agagttttgg ctgaagcaat gagccaagta acaaattcag ctaccataat 1920 
gatgcagaga ggcaatttta ggaaccaaag aaagattgtt aagtgtttca attgtggcaa 1980 
agaagggcac atagccagaa attgcagggc ccctaggaaa aagggctgtt ggaaatgtgg 2040 
aaaggaagga caccaaatga aagattgtac tgagagacag gctaattttt tagggaagat 2100 
ctggccttcc tacaagggaa ggccagggaa ttttcttcag agcagaccag agccaacagc 2160 
cccaccagaa gagagcttca ggtctggggt agagacaaca actccccctc agaagcagga 2220 
gccgatagac aaggaactgt atcctttaac ttccctcaga tcactctttg gcaacgaccc 2280 
ctcgtcacaa taaagatagg ggggcaacta aaggaagctc tattagatac aggagcagat 2340 
gatacagtat tagaagaaat gagtttgcca ggaagatgga aaccaaaaat gataggggga 2400 
attggaggtt ttatcaaagt aagacagtat gatcagatac tcatagaaat ctgtggacat 2460 
aaagctatag gtacagtatt agtaggacct acacctgtca acataattgg aagaaatctg 2520 
ttgactcaga ttggttgcac tttaaatttt cccattagcc ctattgagac tgtaccagta 2580 
aaattaaagc caggaatgga tggcccaaaa gttaaacaat ggccattgac agaagaaaaa 2640 
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ataaaagcat tagtagaaat ttgtacagaa atggaaaagg aagggaaaat ttcaaaaatt 2700 
gggcctgaaa atccatacaa tactccagta tttgccataa agaaaaaaga cagtactaaa 2760 
tggagaaaat tagtagattt cagagaactt aataagagaa ctcaagactt ctgggaagtt 2820 
caattaggaa taccacatcc cgcagggtta aaaaagaaaa aatcagtaac agtactggat 2880 
gtgggtgatg catatttttc agttccctta gatgaagact tcaggaagta tactgcattt 2940 
accataccta gtataaacaa tgagacacca gggattagat atcagtacaa tgtgcttcca 3000 
cagggatgga aaggatcacc agcaatattc caaagtagca tgacaaaaat cttagagcct 3060 
tttagaaaac aaaatccaga catagttatc tatcaataca tggatgattt gtatgtagga 3 120 
tctgacttag aaatagggca gcatagaaca aaaatagagg agctgagaca acatctgttg 3180 
aggtggggac ttaccacacc agacaaaaaa catcagaaag aacctccatt cctttggatg 3240 
ggttatgaac tccatcctga taaatggaca gtacagccta tagtgctgcc agaaaaagac 3300 
agctggactg tcaatgacat acagaagtta gtggggaaat tgaattgggc aagtcagatt 3360 
tacccaggga ttaaagtaag gcaattatgt aaactcctta gaggaaccaa agcactaaca 3420 
gaagtaatac cattaacaga agaagcagag ctagaactgg cagaaaacag agagattcta 3480 
aaagaaccag tacatggagt gtattatgac ccatcaaaag acttaatagc agaaatacag 3540 
aagcaggggc aaggccaatg gacatatcaa atttatcaag agccatttaa aaatctgaaa 3600 
acaggaaaat atgcaagaat gaggggtacc cacactaatg atgtaaaaca attaacagag 3660 
gcagtgcaaa aaataaccac cgaaagcata gtaatatggg gaaagactcc taaatttaaa 3720 
ctacccatac aaaaggaaac atgggaaaca tggtggacag agtattggca agccacctgg 3780 
attcctgagt gggagtttgt caatacccct cctttagtga aattatggta ccagttagag 3840 
aaagaaccca tagtaggagc agaaaccttc tatgtagatg gggcagctaa cagggagact 3900 
aaattaggaa aagcaggata tgttactaac aaaggaagac aaaaggttgt ccccctaact 3960 
aacacaacaa atcagaaaac tgagttacaa gcaatttatc tagctttgca ggattcagga 4020 
ttagaagtaa acatagtaac agactcacaa tatgcattag gaatcattca agcacaacca 4080 
gataaaagtg aatcagagtt agtcaatcaa ataatagagc agttaataaa aaaggaaaag 4140 
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gtctatctgg catgggtacc agcacacaaa ggaattggag gaaatgaaca agtagataaa 4200 
ttagtcagtg ctggaatcag gaaaatacta tttttagatg gaatagataa ggcccaagat 4260 
gaacatgaga aatatcacag taattggaga gcaatggcta gtgattttaa cctgccacct 4320 
gtagtagcaa aagaaatagt agccagctgt gataaatgtc agctaaaagg agaagccatg 4380 
catggacaag tagactgtag tccaggaata tggcaactag attgtacaca tttagaagga 4440 
aaagttatcc tggtagcagt tcatgtagcc agtggatata tagaagcaga agttattcca 4500 
gcagaaacag ggcaggaaac agcatatttt cttttaaaat tagcaggaag atggccagta 4560 
aaaacaatac atacagacaa tggcagcaat ttcaccagtg ctacggttaa ggccgcctgt 4620 
tggtgggcgg gaatcaagca ggaatttgga attccctaca atccccaaag tcaaggagta 4680 
gtagaatcta tgaataaaga attaaagaaa attataggac aggtaagaga tcaggctgaa 4740 
catcttaaga cagcagtaca aatggcagta ttcatccaca attttaaaag aaaagggggg 4800 
attggggggt acagtgcagg ggaaagaata gtagacataa tagcaacaga catacaaact 4860 
aaagaattac aaaaacaaat tacaaaaatt caaaattttc gggtttatta cagggacagc 4920 
agaaatccac tttggaaagg accagcaaag ctcctctgga aaggtgaagg ggcagtagta 4980 
atacaagata atagtgacat aaaagtagtg ccaagaagaa aagcaaagat cattagggat 5040 
tatggaaaac agatggcagg tgatgattgt gtggcaagta gacaggatga ggattagaac 5100 
atggaaaagt ttagtaaaac accatatgta tgtttcaggg aaagctaggg gatggtttta 5160 
tagacatcac tatgaaagcc cttatccaag aataagttca gaagtacaca tcccactagg 5220 
ggatgctaga ttggtaataa caacatattg gggtctgcat acaggagaaa gagactggca 5280 
tttgggtcag ggagtctcca tagaatggag gaaaaagaga tatagcacac aagtagaccc 5340 
tgaactagca gaccaactaa ttcatctgta ttactttgac tgtttttcag actctgctat 5400 
aagaaaggcc ttattaggac acatagttag ccctaggtgt gaatatcaag caggacataa 5460 
caaggtagga tctctacaat acttggcact agcagcatta ataacaccaa aaaagataaa 5520 
gccacctttg cctagtgtta cgaaactgac agaggataga tggaacaagc cccagaagac 5580 
caagggccac agagggagcc acacaatgaa tggacactag agcttttaga ggagcttaag 5640 
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aatgaagctg ttagacattt tcctaggatt tggctccatg gcttagggca acatatctat S700 
gaaacttatg gggatacttg ggcaggagtg gaagccataa taagaattct gcaacaactg 5760 
ctgtttaccc atttcagaat tgggtgtcga catagcagaa taggcgttac tcgacagagg 5820 
agagcaagaa atggagccag tagatcctag actagagcct tggaagcatc caggaagtca 5880 
gcctaaaact gcttgtacca attgctattg taaaaagtgt tgctttcatt gccaagtttg 5940 
tttcataaca aaagccttag gcatctccta tggcaggaag aagcggagac agcgacgaag 6000 
acctcctcaa agcagtcaga ctcatcaagt ttctctatca aagcagtaag tagtacatgt 6060 
aatgcaacct atacaaatag caatagtagc attagtagta gcaataataa tagcaatagt 6120 
tgtgtggtcc atagtaatca tagaatatag gaaaatatta agacaaagaa aaatagacag 6180 
gttaattgat agactaatag aaagagcaga agacagtggc aatgagagtg aaggagaaat 6240 
atcagcactt gcggagatgg gggtggagat ggggcaccat gctccttggg atgttgatga 6300 
tttgtagtgc tacagaaaaa ttgtgggtca cagtctatta tggggtacct gtgtggaagg 6360 
aagcaaccac cactctattt tgtgcatcag atgctaaagc atatgataca gaggtacata 6420 
atgtttgggc cacacatgcc tgtgtaccca cagaccccaa cccacaagaa gtagtattgg 6480 
taaatgtgac agaaaatttt aacatgtgga aaaatgatat ggtagaacag atgcatgagg 6540 
atataatcag tttatgggat caaagcctaa agccatgtgt aaaattaacc ccactctgtg 6600 
ttagtttaaa gtgcactgat ttgaagaatg atactaatac caatagtagt agcgggggaa 6660 
tgataatgga gaaaggagag ataaaaaact gctctttcaa tatcagcaca agcataagag 6720 
gtaaggtgca gaaagaatat gcattttttt ataaacatga tataatacca atagataatg 6780 
atactaccag ctatacgttg acaagttgta acacctcagt cattacacag gcctgtccaa 6840 
aggtatcctt tgagccaatt cccatacatt attgtgcccc ggctggtttt gcgattctaa 6900 
aatgtaataa taagacgttc aatggaacag gaccatgtac aaatgtcagc acagtacaat 6960 
gtacacatgg aattaagcca gtagtatcaa ctcaactgct gttaaatggc agtctagcag 7020 
aagaagaggt agtaattaga tctgccaatc tcacagacaa tgttaaaacc ataatagtac 7080 
agctgaacca atctgtagaa attaattgta caagacccaa caacaataca agaaaaagaa 7140 
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tccgtatcca gagaggacca gggagaacat ttgttacaat aggaaaaata ggaaatatga 7200 
gacaagcaca ttgtaacatt agtagagcaa aatggaataa cactttaaaa cagatagcta 7260 
gcaaattaag agaacaatat ggaaataata aaacaataat ctttaagcag tcctcaggag 7320 
gggacctaga aattgtaacg cacagtttta attgtggagg ggaatttttc tactgtaatt 7380 
caacacaact gtttaatagt acttggttta atagtacttg gagtactgaa gggtcaaata 7440 
acactgaagg aagtgacaca atcacactcc catgcagaat aaaacaaatt ataaacatgt 7500 
ggcaggaagt aggaaaagca atgtatgccc ctcccatcag cggacaaatt agatgttcat 7560 
caaatattac agggctgcta ttaacaagag atggtggtaa taacaacaat gggtccgaga 7620 
tcttcagacc tggaggagga gatatgaggg acaattggag aagtgaatta tataaatata 7680 
aagtagtaaa aattgaacca ttaggagtag cacccaccaa ggcaaagaga agagtggtgc 7740 
agagagaaaa aagagcagtg ggaataggag ctttgttcct tgggttcttg ggagcagcag 7800 
gaagcactat gggcgcagcg tcaatgacgc tgacggtaca ggccagacaa ttattgtctg 7860 
gtatagtgca gcagcagaac aatttgctga gggctattga ggcgcaacag catctgttgc 7920 
aactcacagt atggggcatc aagcagctcc aggcaagaat cctggctgtg gaaagatacc 7980 
taaaggatca acagctcctg gggatttggg gttgctctgg aaaactcatt tgcaccactg 8040 
ctgtgccttg gaatgctagt tggagtaata aatctctgga acagatttgg aatcacacga 8100 
cctggatgga gtgggacaga gaaattaaca attacacaag cttaatacac tccttaattg 8160 
aagaatcgca aaaccaacaa gaaaagaatg aacaagaatt attggaatta gataaatggg 8220 
caagtttgtg gaattggttt aacataacaa attggctgtg gtatataaaa atattcataa 8280 
tgatagtagg aggcttggta ggtttaagaa tagtttttgc tgtactttct atagtgaata 8340 
gagttaggca gggacattca ccattatcgt ttcagaccca cctcccaacc ccggggggac 8400 
ccgacaggcc cgaaggaata gaagaagaag gtggagagag agacagagac agatccattc 8460 
gattagtgaa cggatcctta gcacttatct gggacgatct gcgaagcctg tgcctcttca 8520 
gctaccaccg cttgagagac ttactcttga ttgtaacgag gattgtggaa cttctgggac 8580 
gcagggggtg ggaagccctc aaatattggt ggaatctcct acagtattgg agtcaggaac 8640 
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taaagaatag tgctgttagc ttgctcaatg ccacagccat agcagtagct gaggggacag 8700 
atagggttat agaagtagta caaggagctt gtagagctat tcgccacata cctagaagaa 8760 
taagacaggg cttggaaagg attttgctat aagatgggtg gcaagtggtc aaaaagtagt 8820 
gtgattggat ggcctactgt aagggaaaga atgagacgag ctgagccagc agcagatggg 8880 
gtgggagcag catctcaaga cctggaaaaa catggagcaa tcacaagtag caatacagca 8940 
gctaccaatg ctgattgtgc ctggctagaa gcacaagagg aggaggaggt gggttttcca 9000 
gtcacacctc aggtaccttt aagaccaatg acttacaagg cagctgtaga tcttagccac 9060 
tttttaaaag aaaagggggg actggaaggg ctaattcact cccaacgaag acaagatatc 9120 
cttgatctgt ggatctacca cacacaaggc tacttccctg attggcagaa ctacacacca 91 80 
ggaccaggga tcagatatcc actgaccttt ggatggtgct acaagctagt accagttgag 9240 
ccagagaagt tagaagaagc caacaaagga gagaacacca gcttgttaca ccctgtgagc 9300 
ctgcatggaa tggatgaccc ggagagagaa gtgttagagt ggaggtttga cagccgccta 9360 
gcatttcatc acgtggcccg agagctgcat ccggagtact tcaagaactg ctgatatcga 9420 
gcttgctaca agggactttc cgctggggac tttccaggga ggcgtggcct gggcgggact 9480 
ggggagtggc gagccctcag atcctgcata taagcagctg ctttttgcct gtactgggtc 9540 
tctctggtta gaccagatct gagcctggga gctctctggc tagctaggga acccactgct 9600 
taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga 9660 
ctctggtaac tagagatccc tcagaccctt ttagtcagtg tggaaaatct ctagcaggt 9719 

<210> 2 

<211> 9719 

<212> DNA 

<213> Human immunodeficiency virus type 1 

<220> 
<221> LTR 
<222> (1)..(630) 
<223> 5* LTR 

<220> 
<221> LTR 
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<222> (9083)..(9243) 
<223> truncated 3' LTR 



<220> 
<221> gene 
<222> (8794)..(9246) 
<223> truncated Nef 



<220> 

<221> protein_bind 
<222> (7723)..(8076) 
<223> RRE 



<220> 
<221> gene 
<222> (6222)..(8792) 
<223> Env 



<220> 
<221> gene 
<222> (6062)..(6307) 
<223> Vpu 



<220> 
<221> gene 
<222> (8376).. (8650) 
<223> Rev2 



<220> 
<221> gene 
<222> (5970).. (6045) 
<223> Revl 



<220> 
<221> gene 
<222> (8376)..(8466) 
<223> Tat2 



<220> 
<221> gene 
<222> (5831)..(6045) 
<223> Tatl 



<220> 
<221> gene 
<222> (5560)..(5850) 
<223> Vpr 



<220> 
<221> gene 
<222> (5042).. (5620) 
<223> Vif 



<220> 

<221> gene 

<222> (2086)..(5097) 

<223> polymerase: protease, reverse transcriptase, integrase 



<220> 

<221> mutation 
<222> (4657)..(4659) 
<223> stop codon inserted 



<220> 

<221> mutation 

<222> (4663)..(4665) 

<223> stop codon inserted 

<220> 

<221> mutation 

<222> (4669)..(4675) 

<223> 7 base pair deletion 

<220> 

<221> mutation 

<222> (4679)..(4684) 

<223> 2 stop codons inserted 



<220> 

<221> mutation 
<222> (4691)..(4693) 
<223> stop codon inserted 
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<220> 

<221> mutation 
<222> (4703)..(4705) 
<223> stop codon inserted 



<220> 

<221> mutation 

<222> (21).. (21) 

<223> 1 base pair deletion 



<220> 

<221> mutation 
<222> (9244).. (9246) 
<223> stop codon inserted 



<220> 

<221> mutation 

<222> (104)..(104) 

<223> point mutation from A to G 

<220> 

<221> mutation 

<222> (473)..(473) 

<223> point mutation from A to G 



<220> 

<221> mutation 

<222> (8872)..(8872) 

<223> point mutation from G to C 



<220> 

<221> mutation 

<222> (8985)..(8985) 

<223> point mutation from G to A 



<220> 

<221> mutation 

<222> (9017)..(9017) 

<223> point mutation from C to T 



<220> 
<221> gene 



<222> (2086)..(5090) 

<223> polymerase: protease, reverse transcriptase, integrase 



<220> 
<221> gene 
<222> (791).. (2293) 
<223> Gag 

<220> 

<221> stem_loop 
<222> (456)..(531) 
<223> TAR 

<400> 2 

tggaagggct aattcactcc caacgaagac aagatatcct tgatctgtgg atctaccaca 60 
cacaaggcta cttccctgat tggcagaact acacaccagg accagggatc agatatccac 120 
tgacctttgg atggtgctac aagctagtac cagttgagcc agagaagtta gaagaagcca 180 
acaaaggaga gaacaccagc ttgttacacc ctgtgagcct gcatggaatg gatgacccgg 240 
agagagaagt gttagagtgg aggtttgaca gccgcctagc atttcatcac gtggcccgag 300 
agctgcatcc ggagtacttc aagaactgct gatatcgagc ttgctacaag ggactttccg 360 
ctggggactt tccagggagg cgtggcctgg gcgggactgg ggagtggcga gccctcagat 420 
cctgcatata agcagctgct ttttgcctgt actgggtctc tctggttaga ccagatctga 480 
gcctgggagc tctctggcta gctagggaac ccactgctta agcctcaata aagcttgcct 540 
tgagtgcttc aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 
agaccctttt agtcagtgtg gaaaatctct agcagtggcg cccgaacagg gacctgaaag 660 
cgaaagggaa accagaggag ctctctcgac gcaggactcg gcttgctgaa gcgcgcacgg 720 
caagaggcga ggggcggcga ctggtgagta cgccaaaaaa ttttgactag cggaggctag 780 
aaggagagag atgggtgcga gagcgtcagt attaagcggg ggaaaattag atcgatggga 840 
aaaaattcgg ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc 900 
aagcagggag ctagaacgat tcgcagttaa tcctggcctg ttagaaacat cagaaggctg 960 
tagacaaata ctgggacagc tacaaccatc ccttcagaca ggatcagaag aatgtagatc 1020 
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attatataat acagtagcaa ccctctattg tgtgcatcaa aggatagaga taaaagacac 1080 
caaggaagct ttagacaaga taaaggaaga gcaaaacaaa agtaagaaaa aagcacagca 1 140 
agcagcagct gacacaggac acagcagtca ggtcagccaa aattacccta tagtgcagaa 1200 
catccagggg caaatggtac atcaggccat atcacctaga actttaaatg catgggtaaa 1 260 
agtagtagaa gagaaggctt tcagcccaga agtaataccc atgttttcag cattatcaga 1320 
aggagccacc ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagc 1380 
catgcaaatg ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtgcatcc 1440 
agtgcatgca gggcctatcg caccaggcca gatgagagaa ccaaggggaa gtgacatagc 1500 
aggaactact agtacccttc aggaacaaat aggatggatg acaaataatc cacctatccc 1560 
agtaggagaa atttataaaa gatggataat cctgggatta aataagatag taagaatgta 1620 
tagccctacc agcattctgg acataagaca aggaccaaaa gaacctttta gagactatgt 1680 
agaccggttc tataaaactc taagagccga gcaagcttca caggaggtaa aaaattggat 1740 
gacagaaacc ttgttggtcc aaaatgcgaa cccagattgt aagactattt taaaagcatt 1800 
gggaccagca gctacattag aagaaatgat gacagcatgt cagggagtgg gaggacccgg 1860 
ccataaggca agagttttgg ctgaagcaat gagccaagta acaaattcag ctaccataat 1920 
gatgcagaga ggcaatttta ggaaccaaag aaagattgtt aagtgtttca attgtggcaa 1980 
agaagggcac atagccagaa attgcagggc ccctaggaaa aagggctgtt ggaaatgtgg 2040 
aaaggaagga caccaaatga aagattgtac tgagagacag gctaattttt tagggaagat 2100 
ctggccttcc tacaagggaa ggccagggaa ttttcttcag agcagaccag agccaacagc 2160 
cccaccagaa gagagcttca ggtctggggt agagacaaca actccccctc agaagcagga 2220 
gccgatagac aaggaactgt atcctttaac ttccctcaga tcactctttg gcaacgaccc 2280 
ctcgtcacaa taaagatagg ggggcaacta aaggaagctc tattagatac aggagcagat 2340 
gatacagtat tagaagaaat gagtttgcca ggaagatgga aaccaaaaat gataggggga 2400 
attggaggtt ttatcaaagt aagacagtat gatcagatac tcatagaaat ctgtggacat 2460 
aaagctatag gtacagtatt agtaggacct acacctgtca acataattgg aagaaatctg 2520 
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ttgactcaga ttggttgcac tttaaatttt cccattagcc ctattgagac tgtaccagta 2580 
aaattaaagc caggaatgga tggcccaaaa gttaaacaat ggccattgac agaagaaaaa 2640 
ataaaagcat tagtagaaat ttgtacagaa atggaaaagg aagggaaaat ttcaaaaatt 2700 
gggcctgaaa atccatacaa tactccagta tttgccataa agaaaaaaga cagtactaaa 2760 
tggagaaaat tagtagattt cagagaactt aataagagaa ctcaagactt ctgggaagtt 2820 
caattaggaa taccacatcc cgcagggtta aaaaagaaaa aatcagtaac agtactggat 2880 
gtgggtgatg catatttttc agttccctta gatgaagact tcaggaagta tactgcattt 2940 
accataccta gtataaacaa tgagacacca gggattagat atcagtacaa tgtgcttcca 3000 
cagggatgga aaggatcacc agcaatattc caaagtagca tgacaaaaat cttagagcct 3060 
tttagaaaac aaaatccaga catagttatc tatcaataca tggatgattt gtatgtagga 3120 
tctgacttag aaatagggca gcatagaaca aaaatagagg agctgagaca acatctgttg 3180 
aggtggggac ttaccacacc agacaaaaaa catcagaaag aacctccatt cctttggatg 3240 
ggttatgaac tccatcctga taaatggaca gtacagccta tagtgctgcc agaaaaagac 3300 
agctggactg tcaatgacat acagaagtta gtggggaaat tgaattgggc aagtcagatt 3360 
tacccaggga ttaaagtaag gcaattatgt aaactcctta gaggaaccaa agcactaaca 3420 
gaagtaatac cattaacaga agaagcagag ctagaactgg cagaaaacag agagattcta 3480 
aaagaaccag tacatggagt gtattatgac ccatcaaaag acttaatagc agaaatacag 3540 
aagcaggggc aaggccaatg gacatatcaa atttatcaag agccatttaa aaatctgaaa 3600 
acaggaaaat atgcaagaat gaggggtacc cacactaatg atgtaaaaca attaacagag 3660 
gcagtgcaaa aaataaccac cgaaagcata gtaatatggg gaaagactcc taaatttaaa 3720 
ctacccatac aaaaggaaac atgggaaaca tggtggacag agtattggca agccacctgg 3780 
attcctgagt gggagtttgt caatacccct cctttagtga aattatggta ccagttagag 3840 
aaagaaccca tagtaggagc agaaaccttc tatgtagatg gggcagctaa cagggagact 3900 
aaattaggaa aagcaggata tgttactaac aaaggaagac aaaaggttgt ccccctaact 3960 
aacacaacaa atcagaaaac tgagttacaa gcaatttatc tagctttgca ggattcagga 4020 

15 



ttagaagtaa acatagtaac agactcacaa tatgcattag gaatcattca agcacaacca 4080 
gataaaagtg aatcagagtt agtcaatcaa ataatagagc agttaataaa aaaggaaaag 4140 
gtctatctgg catgggtacc agcacacaaa ggaattggag gaaatgaaca agtagataaa 4200 
ttagtcagtg ctggaatcag gaaaatacta tttttagatg gaatagataa ggcccaagat 4260 
gaacatgaga aatatcacag taattggaga gcaatggcta gtgattttaa cctgccacct 4320 
gtagtagcaa aagaaatagt agccagctgt gataaatgtc agctaaaagg agaagccatg 4380 
catggacaag tagactgtag tccaggaata tggcaactag attgtacaca tttagaagga 4440 
aaagttatcc tggtagcagt tcatgtagcc agtggatata tagaagcaga agttattcca 4500 
gcagaaacag ggcaggaaac agcatatttt cttttaaaat tagcaggaag atggccagta 4560 
aaaacaatac atacagacaa tggcagcaat ttcaccagtg ctacggttaa ggccgcctgt 4620 
tggtgggcgg gaatcaagca ggaatttgga attccctaca atccccaaag tcaaggagta 4680 
gtagaatcta tgaataaaga attaaagaaa attataggac aggtaagaga tcaggctgaa 4740 
catcttaaga cagcagtaca aatggcagta ttcatccaca attttaaaag aaaagggggg 4800 
attggggggt acagtgcagg ggaaagaata gtagacataa tagcaacaga catacaaact 4860 
aaagaattac aaaaacaaat tacaaaaatt caaaattttc gggtttatta cagggacagc 4920 
agaaatccac tttggaaagg accagcaaag ctcctctgga aaggtgaagg ggcagtagta 4980 
atacaagata atagtgacat aaaagtagtg ccaagaagaa aagcaaagat cattagggat 5040 
tatggaaaac agatggcagg tgatgattgt gtggcaagta gacaggatga ggattagaac 5100 
atggaaaagt ttagtaaaac accatatgta tgtttcaggg aaagctaggg gatggtttta 5 160 
tagacatcac tatgaaagcc cttatccaag aataagttca gaagtacaca tcccactagg 5220 
ggatgclaga ttggtaataa caacatattg gggtctgcat acaggagaaa gagactggca 5280 
tttgggtcag ggagtctcca tagaatggag gaaaaagaga tatagcacac aagtagaccc 5340 
tgaactagca gaccaactaa ttcatctgta ttactttgac tgtttttcag actctgctat 5400 
aagaaaggcc ttattaggac acatagttag ccctaggtgt gaatatcaag caggacataa 5460 
caaggtagga tctctacaat acttggcact agcagcatta ataacaccaa aaaagataaa 5520 
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gccacctttg cctagtgtta cgaaactgac agaggataga tggaacaagc cccagaagac 5580 
caagggccac agagggagcc acacaatgaa tggacactag agcttttaga ggagcttaag 5640 
aatgaagctg ttagacattt tcctaggatt tggctccatg gcttagggca acatatctat 5700 
gaaacttatg gggatacttg ggcaggagtg gaagccataa taagaattct gcaacaacig 5760 
ctgtttaccc atttcagaat tgggtgtcga catagcagaa taggcgttac tcgacagagg 5820 
agagcaagaa atggagccag tagatcctag actagagcct tggaagcatc caggaagtca 5880 
gcctaaaact gcttgtacca attgctattg taaaaagtgt tgctttcatt gccaagtttg 5940 
tttcataaca aaagccttag gcatctccta tggcaggaag aagcggagac agcgacgaag 6000 
acctcctcaa agcagtcaga ctcatcaagt ttctctatca aagcagtaag tagtacatgt 6060 
aatgcaacct atacaaatag caatagtagc attagtagta gcaataataa tagcaatagt 6120 
tgtgtggtcc atagtaatca tagaatatag gaaaatatta agacaaagaa aaatagacag 6180 
gttaattgat agactaatag aaagagcaga agacagtggc aatgagagtg aaggagaaat 6240 
atcagcactt gcggagatgg gggtggagat ggggcaccat gctccttggg atgttgatga 6300 
tttgtagtgc tacagaaaaa ttgtgggtca cagtctatta tggggtacct gtgtggaagg 6360 
aagcaaccac cactctattt tgtgcatcag atgctaaagc atatgataca gaggtacata 6420 
atgtttgggc cacacatgcc tgtgtaccca cagaccccaa cccacaagaa gtagtattgg 6480 
taaatgtgac agaaaatttt aacatgtgga aaaatgatat ggtagaacag atgcatgagg 6540 
atataatcag tttatgggat caaagcctaa agccatgtgt aaaattaacc ccactctgtg 6600 
ttagtttaaa gtgcactgat ttgaagaatg atactaatac caatagtagt agcgggggaa 6660 
tgataatgga gaaaggagag ataaaaaact gctctttcaa tatcagcaca agcataagag 6720 
gtaaggtgca gaaagaatat gcattttttt ataaacatga tataatacca atagataatg 6780 
atactaccag ctatacgttg acaagttgta acacctcagt cattacacag gcctgtccaa 6840 
aggtatcctt tgagccaatt cccatacatt attgtgcccc ggctggtttt gcgattctaa 6900 
aatgtaataa taagacgttc aatggaacag gaccatgtac aaatgtcagc acagtacaat 6960 
gtacacatgg aattaagcca gtagtatcaa ctcaactgct gttaaatggc agtctagcag 7020 
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aagaagaggt agtaattaga tctgccaatc tcacagacaa tgttaaaacc ataatagtac 7080 
agctgaacca atctgtagaa attaattgta caagacccaa caacaataca agaaaaagaa 7140 
tccgtatcca gagaggacca gggagaacat ttgttacaat aggaaaaata ggaaatatga 7200 
gacaagcaca ttgtaacatt agtagagcaa aatggaataa cactttaaaa cagatagcta 7260 
gcaaattaag agaacaatat ggaaataata aaacaataat ctttaagcag tcctcaggag 7320 
gggacctaga aattgtaacg cacagtttta attgtggagg ggaatttttc tactgtaatt 7380 
caacacaact gtttaatagt acttggttta atagtacttg gagtactgaa gggtcaaata 7440 
acactgaagg aagtgacaca atcacactcc catgcagaat aaaacaaatt ataaacatgt 7500 
ggcaggaagt aggaaaagca atgtatgccc ctcccatcag cggacaaatt agatgttcat. 7560 
caaatattac agggctgcta ttaacaagag atggtggtaa taacaacaat gggtccgaga 7620 
tcttcagacc tggaggagga gatatgaggg acaattggag aagtgaatta tataaatata 7680 
aagtagtaaa aattgaacca ttaggagtag cacccaccaa ggcaaagaga agagtggtgc 7740 
agagagaaaa aagagcagtg ggaataggag ctttgttcct tgggttcttg ggagcagcag 7800 
gaagcactat gggcgcagcg tcaatgacgc tgacggtaca ggccagacaa ttattgtctg 7860 
gtatagtgca gcagcagaac aatttgctga gggctattga ggcgcaacag catctgttgc 7920 
aactcacagt atggggcatc aagcagctcc aggcaagaat cctggctgtg gaaagatacc 7980 
taaaggatca acagctcctg gggatttggg gttgctctgg aaaactcatt tgcaccactg 8040 
ctgtgccttg gaatgctagt tggagtaata aatctctgga acagatttgg aatcacacga 8 100 
cctggatgga gtgggacaga gaaattaaca attacacaag cttaatacac tccttaattg 8 160 
aagaatcgca aaaccaacaa gaaaagaatg aacaagaatt attggaatta gataaatggg 8220 
caagtttgtg gaattggttt aacataacaa attggctgtg gtatataaaa atattcataa 8280 
tgatagtagg aggcttggta ggtttaagaa tagtttttgc tgtactttct atagtgaata 8340 
gagttaggca gggacattca ccattatcgt ttcagaccca cctcccaacc ccggggggac 8400 
ccgacaggcc cgaaggaata gaagaagaag gtggagagag agacagagac agatccattc 8460 
gattagtgaa cggatcctta gcacttatct gggacgatct gcgaagcctg tgcctcttca 8520 
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gctaccaccg cttgagagac ttactcttga ttgtaacgag gattgtggaa cttctgggac 8580 
gcagggggtg ggaagccctc aaatattggt ggaatctcct acagtattgg agtcaggaac 8640 
taaagaatag tgctgttagc ttgctcaatg ccacagccat agcagtagct gaggggacag 8700 
atagggttat agaagtagta caaggagctt gtagagctat tcgccacata cctagaagaa 8760 
taagacaggg cttggaaagg attttgctat aagatgggtg gcaagtggtc aaaaagtagt 8820 
gtgattggat ggcctactgt aagggaaaga atgagacgag ctgagccagc agcagatggg 8880 
gtgggagcag catctcaaga cctggaaaaa catggagcaa tcacaagtag caatacagca 8940 
gctaccaatg ctgattgtgc ctggctagaa gcacaagagg aggaggaggt gggttttcca 9000 
gtcacacctc aggtaccttt aagaccaatg acttacaagg cagctgtaga tcttagccac 9060 
tttttaaaag aaaagggggg actggaaggg ctaattcact cccaacgaag acaagatatc 91 20 
cttgatctgt ggatctacca cacacaaggc tacttccctg attggcagaa ctacacacca 9 1 80 
ggaccaggga tcagatatcc actgaccttt ggatggtgct acaagctagt accagttgag 9240 • 
ccagagaagt tagaagaagc caacaaagga gagaacacca gcttgttaca ccctgtgagc 9300 
ctgcatggaa tggatgaccc ggagagagaa gtgttagagt ggaggtttga cagccgccta 9360 
gcatttcatc acgtggcccg agagctgcat ccggagtact tcaagaactg ctgatatcga 9420 
gcttgctaca agggactttc cgctggggac tttccaggga ggcgtggcct gggcgggact 9480 
ggggagtggc gagccctcag atcctgcata taagcagctg ctttttgcct gtactgggtc 9540 
tctctggtta gaccagatct gagcctggga gctctctggc tagctaggga acccactgct 9600 
taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga 9660 
ctctggtaac tagagatccc tcagaccctt ttagtcagtg tggaaaatct ctagcaggt 97 19 

<210> 3 

<211> 3014 

<212> DNA 

<213> artificial organism 

<220> 

<223> plasmid with kanamycin, some e coli portions 
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<220> 

<221> gene 

<222> (662)..(1477) 

<223> kanamycin resistant gene 



<400> 3 

ggcgggccgc tctagactag gtcaataatc aatgtcaaca tggcggtaat gttggacatg 60 
agccaatata aatgtacata ttatgatatg gatacaacgt atgcaatggc caatagccaa 120 
tctgatgcgg tattttctcc ttacgcatct gtgcggtatt tcacaccgca tatggtgcac 180 
tctcagtaca atctgctctg atgccgcata gttaagccag ccccgacacc cgccaacacc 240 
cgctgacgcg ccctgacggg cttgtctgct cccggcatcc gcttacagac aagctgtgac 300 
cgtctccggg agctgcatgt gtcagaggtt ttcaccgtca tcaccgaaac gcgcgagacg 360 
aaagggcctc gtgatacgcc tatttttata ggttaatgtc atgataataa tggtttctta 420 
gacgtcaggt ggcacttttc ggggaaatgt gcgcggaacc cctatttgtt tatttttcta 480 
aatacattca aatatgtatc cgctcatgag acaataaccc tgataaatgc ttcaataatg 540 
gggggggggg gaaagccacg ttgtgtctca aaatctctga tgttacattg cacaagataa 600 
aaatatatca tcatgaacaa taaaactgtc tgcttacata aacagtaata caaggggtgt 660 
tatgagccat attcaacggg aaacgtcttg ctcgaggccg cgattaaatt ccaacatgga 720 
tgctgattta tatgggtata aatgggctcg cgataatgtc gggcaatcag gtgcgacaat 780 
ctatcgattg tatgggaagc ccgatgcgcc agagttgttt ctgaaacatg gcaaaggtag 840 
cgttgccaat gatgttacag atgagatggt cagactaaac tggctgacgg aatttatgcc 900 
tcttccgacc atcaagcatt ttatccgtac tcctgatgat gcatggttac tcaccactgc 960 
gatccccggg aaaacagcat tccaggtatt agaagaatat cctgattcag gtgaaaatat 1020 
tgttgatgcg ctggcagtgt tcctgcgccg gttgcattcg attcctgttt gtaattgtcc 1080 
ttttaacagc gatcgcgtat ttcgtctcgc tcaggcgcaa tcacgaatga ataacggttt 1 140 
ggttgatgcg agtgattttg atgacgagcg taatggctgg cctgttgaac aagtctggaa 1200 
agaaatgcat aagcttttgc cattctcacc ggattcagtc gtcactcatg gtgatttctc 1260 
acttgataac cttatttttg acgaggggaa attaataggt tgtattgatg ttggacgagt 1320 

20 



cggaatcgca gaccgatacc aggatcttgc catcctatgg aactgcctcg gtgagttttc 1380 
tccttcatta cagaaacggc tttttcaaaa atatggtatt gataatcctg atatgaataa 1440 
attgcagttt catttgatgc tcgatgagtt tttctaatca gaattggtta attggttgta 1 500 
acactggcag agcattacgc tgacttgacg ggacggcggc tttgttgaat aaatcgaact 1560 
tttgctgagt tgaaggatca gatcacgcat cttcccgaca acgcagaccg ttccgtggca 1620 
aagcaaaagt tcaaaatcac caactggtcc acctacaaca aagctctcat caaccgtggc 1680 
tccctcactt tctggctgga tgatggggcg attcaggcct ggtatgagtc agcaacacct 1740 
tcttcacgag gcagacctca gcgccccccc cccccgagtc aggcaactat ggatgaacga 1800 
aatagacaga tcgctgagat aggtgcctca ctgattaagc attggtaact gtcagaccaa 1860 
gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag 1920 
gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac 1980 
tgagcgtcag accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgcgc 2040 
gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat 2100 
caagagctac caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat 2160 
actgttcttc tagtgtagcc gtagttaggc caccacttca agaactctgt agcaccgcct 2220 
acatacctcg ctctgctaat cctgttacca gtggctgctg ccagtggcga taagtcgtgt 2280 
cttaccgggt tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg 2340 
gggggttcgt gcacacagcc cagcttggag cgaacgacct acaccgaact gagataccta 2400 
cagcgtgagc tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccg 2460 
gtaagcggca gggtcggaac aggagagcgc acgagggagc ttccaggggg aaacgcctgg 2520 
tatctttata gtcctgtcgg gtttcgccac ctctgacttg agcgtcgatt tttgtgatgc 2580 
tcgtcagggg ggcggagcct atggaaaaac gccagcaacg cggccttttt acggttcctg 2640 
gccttttgct ggccttttgc tcacatgttc tttcctgcgt tatcccctga ttctgtggat 2700 
aaccgtatta ccgcctttga gtgagctgat accgctcgcc gcagccgaac gaccgagcgc 2760 
agcgagtcag tgagcgagga agcggaagaa tgggcatatg ttgccaaact ctaaaccaaa 2820 
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tactcattct gatgttttaa atgatttgcc ctcccatatg tccttccgag tgagagacac 2880 
aaaaaattcc aacacactat tgcaatgaaa ataaatttcc tttattagcc agaagtcaga 2940 
tgctcaaggg gcttcatgat gtccccataa tttttggcag agggaaaaag atctggatcc 3000 
gcggccgctc taga 3014 



<210> 4 

<211> 9719 
<212> DNA 

<213> Human immunodeficiency virus type 1 

<220> 
<221> LTR 
<222> (1)..(630) 
<223> 5' LTR 



<220> 

<221> LTR 

<222> (9083)..(9243) 

<223> truncated 3* LTR 



<220> 
<221> gene 
<222> (8794)..(9246) 
<223> truncated Nef 



<220> 

<221> protein_bind 
<222> (7723)..(8076) 
<223> RRE 



<220> 
<221> gene 
<222> (6222).. (8792) 
<223> Env 



<220> 
<221> gene 
<222> (6062)..(6307) 
<223> Vpu 
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<220> 
<221> gene 
<222> (8376)..(8650) 
<223> Rev2 



<220> 
<221> gene 
<222> (5970)..(6045) 
<223> Revl 



<220> 
<221> gene 
<222> (8376)..(8466) 
<223> Tat2 



<220> 
<221> gene 

<222> (5831)..(6045) 
<223> Tatl 



<220> 
<221> gene 
<222> (5560)..(5850) 
<223> Vpr 



<220> 
<221> gene 
<222> (5042)..(5620) 
<223> Vif 



<220> 

<221> gene 

<222> (2086)..(5097) 

<223> polymerase: protease, reverse transcriptase, integrase 



<220> 

<221> mutation 

<222> (4657)..(4659) 
<223> stop codon inserted 



<220> 
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<221> mutation 
<222> (4663).. (4665) 
<223> stop codon inserted 

<220> 

<221> mutation 
<222> (4669)..(4675) 
<223> 7 base pair deletion 

<220> 

<221> mutation 
<222> (4679)..(4684) 
<223> 2 stop codons inserted 



<220> 

<221> mutation 
<222> (4691)..(4693) 
<223> stop codon inserted 



<220> 

<221> mutation 
<222> (4703)..(4705) 
<223> stop codon inserted 

<220> 

<221> mutation 

<222> (21)..(21) 

<223> 1 base pair deletion 



<220> 

<221> mutation 
<222> (104)..(104) 

<223> point mutation from A to G 



<220> 

<221> mutation 

<222> (473)..(473) 

<223> point mutation from A to G 



<220> 

<221> mutation 
<222> (8872)..(8872) 



<223> point mutation from G to C 



<220> 

<221> mutation 

<222> (8985)..(8985) 

<223> point mutation from G to A 

<220> 

<221> mutation 

<222> (9244)..(9246) 

<223> stop codon inserted 

<220> 

<221> gene 

<222> (2086)..(5090) 

<223> polymerase: protease, reverse transcriptase, integrase 



<220> 
<221> gene 
<222> (791).. (2293) 
<223> Gag 



<220> 

<221> mutation 
<222> (1097)..(1267) 
<223> 171 base pair deletion 



<220> 

<221> stem_loop 
<222> (456)..(531) 
<223> TAR 



<400> 4 

tggaagggct aattcactcc caacgaagac aagatatcct tgatctgtgg atctaccaca 60 
cacaaggcta cttccctgat tggcagaact acacaccagg accagggatc agatatccac 120 
tgacctttgg atggtgctac aagctagtac cagttgagcc agagaagtta gaagaagcca 1 80 
acaaaggaga gaacaccagc ttgttacacc ctgtgagcct gcatggaatg gatgacccgg 240 
agagagaagt gttagagtgg aggtttgaca gccgcctagc atttcatcac gtggcccgag 300 
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agctgcatcc ggagtacttc aagaactgct gatatcgagc ttgctacaag ggactttccg 360 
ctggggactt tccagggagg cgtggcctgg gcgggactgg ggagtggcga gccctcagat 420 
cctgcatata agcagctgct ttttgcctgt actgggtctc tctggttaga ccagatctga 480 
gcctgggagc tctctggcta gctagggaac ccactgctta agcctcaata aagcttgcct 540 
tgagtgcttc aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 
agaccctttt agtcagtgtg gaaaatctct agcagtggcg cccgaacagg gacctgaaag 660 
cgaaagggaa accagaggag ctctctcgac gcaggactcg gcttgctgaa gcgcgcacgg 720 
caagaggcga ggggcggcga ctggtgagta cgccaaaaaa ttttgactag cggaggctag 780 
aaggagagag atgggtgcga gagcgtcagt attaagcggg ggaaaattag atcgatggga 840 
aaaaattcgg ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc 900 
aagcagggag ctagaacgat tcgcagttaa tcctggcctg ttagaaacat cagaaggctg 960 
tagacaaata ctgggacagc tacaaccatc ccttcagaca ggatcagaag aatgtagatc 1020 
attatataat acagtagcaa ccctctattg tgtgcatcaa aggatagaga taaaagacac 1080 
caaggaagct ttagacaaga taaaggaaga gcaaaacaaa agtaagaaaa aagcacagca 1 140 
agcagcagct gacacaggac acagcagtca ggtcagccaa aattacccta tagtgcagaa 1200 
catccagggg caaatggtac atcaggccat atcacctaga actttaaatg catgggtaaa 1260 
agtagtagaa gagaaggctt tcagcccaga agtaataccc atgttttcag cattatcaga 1320 
aggagccacc ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagc 1380 
catgcaaatg ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtgcatcc 1440 
agtgcatgca gggcctatcg caccaggcca gatgagagaa ccaaggggaa gtgacatagc 1500 
aggaactact agtacccttc aggaacaaat aggatggatg acaaataatc cacctatccc 1560 
agtaggagaa atttataaaa gatggataat cctgggatta aataagatag taagaatgta 1620 
tagccctacc agcattctgg acataagaca aggaccaaaa gaacctttta gagactatgt 1680 
agaccggttc tataaaactc taagagccga gcaagcttca caggaggtaa aaaattggat 1740 
gacagaaacc ttgttggtcc aaaatgcgaa cccagattgt aagactattt taaaagcatt 1800 
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gggaccagca gctacattag aagaaatgat gacagcatgt cagggagtgg gaggacccgg 1860 
ccataaggca agagttttgg ctgaagcaat gagccaagta acaaattcag ctaccataat 1920 
gatgcagaga ggcaatttta ggaaccaaag aaagattgtt aagtgtttca attgtggcaa 1980 
agaagggcac atagccagaa attgcagggc ccctaggaaa aagggctgtt ggaaatgtgg 2040 
aaaggaagga caccaaatga aagattgtac tgagagacag gctaattttt tagggaagat 2100 
ctggccttcc tacaagggaa ggccagggaa ttttcttcag agcagaccag agccaacagc 2160 
cccaccagaa gagagcttca ggtctggggt agagacaaca actccccctc agaagcagga 2220 
gccgatagac aaggaactgt atcctttaac ttccctcaga tcactctttg gcaacgaccc 2280 
ctcgtcacaa taaagatagg ggggcaacta aaggaagctc tattagatac aggagcagat 2340 
gatacagtat tagaagaaat gagtttgcca ggaagatgga aaccaaaaat gataggggga 2400 
attggaggtt ttatcaaagt aagacagtat gatcagatac tcatagaaat ctgtggacat 2460 
aaagctatag gtacagtatt agtaggacct acacctgtca acataattgg aagaaatctg 2520 
ttgactcaga ttggttgcac tttaaatttt cccattagcc ctattgagac tgtaccagta 2580 
aaattaaagc caggaatgga tggcccaaaa gttaaacaat ggccattgac agaagaaaaa 2640 
ataaaagcat tagtagaaat ttgtacagaa atggaaaagg aagggaaaat ttcaaaaatt 2700 
gggcctgaaa atccatacaa tactccagta tttgccataa agaaaaaaga cagtactaaa 2760 
tggagaaaat tagtagattt cagagaactt aataagagaa ctcaagactt ctgggaagtt 2820 
caattaggaa taccacatcc cgcagggtta aaaaagaaaa aatcagtaac agtactggat 2880 
gtgggtgatg catatttttc agttccctta gatgaagact tcaggaagta tactgcattt 2940 
accataccta gtataaacaa tgagacacca gggattagat atcagtacaa tgtgcttcca 3000 
cagggatgga aaggatcacc agcaatattc caaagtagca tgacaaaaat cttagagcct 3060 
tttagaaaac aaaatccaga catagttatc tatcaataca tggatgattt gtatgtagga 3120 
tctgacttag aaatagggca gcatagaaca aaaatagagg agctgagaca acatctgttg 3180 
aggtggggac ttaccacacc agacaaaaaa catcagaaag aacctccatt cctttggatg 3240 
ggttatgaac tccatcctga taaatggaca gtacagccta tagtgctgcc agaaaaagac 3300 
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agctggactg tcaatgacat acagaagtta gtggggaaat tgaattgggc aagtcagatt 3360 
tacccaggga ttaaagtaag gcaattatgt aaactcctta gaggaaccaa agcactaaca 3420 
gaagtaatac cattaacaga agaagcagag ctagaactgg cagaaaacag agagattcta 3480 
aaagaaccag tacatggagt gtattatgac ccatcaaaag acttaatagc agaaatacag 3540 
aagcaggggc aaggccaatg gacatatcaa atttatcaag agccatttaa aaatctgaaa 3600 
acaggaaaat atgcaagaat gaggggtacc cacactaatg atgtaaaaca attaacagag 3660 
gcagtgcaaa aaataaccac cgaaagcata gtaatatggg gaaagactcc taaatttaaa 3720 
ctacccatac aaaaggaaac atgggaaaca tggtggacag agtattggca agccacctgg 3780 
attcctgagt gggagtttgt caatacccct cctttagtga aattatggta ccagttagag 3840 
aaagaaccca tagtaggagc agaaaccttc tatgtagatg gggcagctaa cagggagact 3900 
aaattaggaa aagcaggata tgttactaac aaaggaagac aaaaggttgt ccccctaact 3960 
aacacaacaa atcagaaaac tgagttacaa gcaatttatc tagctttgca ggattcagga 4020 
ttagaagtaa acatagtaac agactcacaa tatgcattag gaatcattca agcacaacca 4080 
gataaaagtg aatcagagtt agtcaatcaa ataatagagc agttaataaa aaaggaaaag 4140 
gtctatctgg catgggtacc agcacacaaa ggaattggag gaaatgaaca agtagataaa 4200 
ttagtcagtg ctggaatcag gaaaatacta tttttagatg gaatagataa ggcccaagat 4260 
gaacatgaga aatatcacag taattggaga gcaatggcta gtgattttaa cctgccacct 4320 
gtagtagcaa aagaaatagt agccagctgt gataaatgtc agctaaaagg agaagccatg 4380 
catggacaag tagactgtag tccaggaata tggcaactag attgtacaca tttagaagga 4440 
aaagttatcc tggtagcagt tcatgtagcc agtggatata tagaagcaga agttattcca 4500 
gcagaaacag ggcaggaaac agcatatttt cttttaaaat tagcaggaag atggccagta 4560 
aaaacaatac atacagacaa tggcagcaat ttcaccagtg ctacggttaa ggccgcctgt 4620 
tggtgggcgg gaatcaagca ggaatttgga attccctaca atccccaaag tcaaggagta 4680 
gtagaatcta tgaataaaga attaaagaaa attataggac aggtaagaga tcaggctgaa 4740 
catcttaaga cagcagtaca aatggcagta ttcatccaca attttaaaag aaaagggggg 4800 
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attggggggt acagtgcagg ggaaagaata gtagacataa tagcaacaga catacaaact 4860 
aaagaattac aaaaacaaat tacaaaaatt caaaattttc gggtttatta cagggacagc 4920 
agaaatccac tttggaaagg accagcaaag ctcctctgga aaggtgaagg ggcagtagta 4980 
atacaagata atagtgacat aaaagtagtg ccaagaagaa aagcaaagat cattagggat 5040 
tatggaaaac agatggcagg tgatgattgt gtggcaagta gacaggatga ggattagaac 5 100 
atggaaaagt ttagtaaaac accatatgta tgtttcaggg aaagctaggg gatggtttta 5 160 
tagacatcac tatgaaagcc cttatccaag aataagttca gaagtacaca tcccactagg 5220 
ggatgctaga ttggtaataa caacatattg gggtctgcat acaggagaaa gagactggca 5280 
tttgggtcag ggagtctcca tagaatggag gaaaaagaga tatagcacac aagtagaccc 5340 
tgaactagca gaccaactaa ttcatctgta ttactttgac tgtttttcag actctgctat 5400 
aagaaaggcc ttattaggac acatagttag ccctaggtgt gaatatcaag caggacataa 5460 
caaggtagga tctctacaat acttggcact agcagcatta ataacaccaa aaaagataaa 5520 
gccacctttg cctagtgtta cgaaactgac agaggataga tggaacaagc cccagaagac 5580 
caagggccac agagggagcc acacaatgaa tggacactag agcttttaga ggagcttaag 5640 
aatgaagctg ttagacattt tcctaggatt tggctccatg gcttagggca acatatctat 5700 
gaaacttatg gggatacttg ggcaggagtg gaagccataa taagaattct gcaacaactg 5760 
ctgtttaccc atttcagaat tgggtgtcga catagcagaa taggcgttac tcgacagagg 5820 
agagcaagaa atggagccag tagatcctag actagagcct tggaagcatc caggaagtca 5880 
gcctaaaact gcttgtacca attgctattg taaaaagtgt tgctttcatt gccaagtttg 5940 
tttcataaca aaagccttag gcatctccta tggcaggaag aagcggagac agcgacgaag 6000 
acctcctcaa agcagtcaga ctcatcaagt ttctctatca aagcagtaag tagtacatgt 6060 
aatgcaacct atacaaatag caatagtagc attagtagta gcaataataa tagcaatagt 6120 
tgtgtggtcc atagtaatca tagaatatag gaaaatatta agacaaagaa aaatagacag 6180 
gttaattgat agactaatag aaagagcaga agacagtggc aatgagagtg aaggagaaat 6240 
atcagcactt gcggagatgg gggtggagat ggggcaccat gctccttggg atgttgatga 6300 
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tttgtagtgc tacagaaaaa ttgtgggtca cagtctatta tggggtacct gtgtggaagg 6360 
aagcaaccac cactctattt tgtgcatcag atgctaaagc atatgataca gaggtacata 6420 
atgtttgggc cacacatgcc tgtgtaccca cagaccccaa cccacaagaa gtagtattgg 6480 
taaatgtgac agaaaatttt aacatgtgga aaaatgatat ggtagaacag atgcatgagg 6540 
atataatcag tttatgggat caaagcctaa agccatgtgt aaaattaacc ccactctgtg 6600 
ttagtttaaa gtgcactgat ttgaagaatg atactaatac caatagtagt agcgggggaa 6660 
tgataatgga gaaaggagag ataaaaaact gctctttcaa tatcagcaca agcataagag 6720 
gtaaggtgca gaaagaatat gcattttttt ataaacatga tataatacca atagataatg 6780 
atactaccag ctatacgttg acaagttgta acacctcagt cattacacag gcctgtccaa 6840 
aggtatcctt tgagccaatt cccatacatt attgtgcccc ggctggtttt gcgattctaa 6900 
aatgtaataa taagacgttc aatggaacag gaccatgtac aaatgtcagc acagtacaat 6960 
gtacacatgg aattaagcca gtagtatcaa ctcaactgct gttaaatggc agtctagcag 7020 
aagaagaggt agtaattaga tctgccaatc tcacagacaa tgttaaaacc ataatagtac 7080 
agctgaacca atctgtagaa attaattgta caagacccaa caacaataca agaaaaagaa 7140 
tccgtatcca gagaggacca gggagaacat ttgttacaat aggaaaaata ggaaatatga 7200 
gacaagcaca ttgtaacatt agtagagcaa aatggaataa cactttaaaa cagatagcta 7260 
gcaaattaag agaacaatat ggaaataata aaacaataat ctttaagcag tcctcaggag 7320 
gggacctaga aattgtaacg cacagtttta attgtggagg ggaatttttc tactgtaatt 7380 
caacacaact gtttaatagt acttggttta atagtacttg gagtactgaa gggtcaaata 7440 
acactgaagg aagtgacaca atcacactcc catgcagaat aaaacaaatt ataaacatgt 7500 
ggcaggaagt aggaaaagca atgtatgccc ctcccatcag cggacaaatt agatgttcat 7560 
caaatattac agggctgcta ttaacaagag atggtggtaa taacaacaat gggtccgaga 7620 
tcttcagacc tggaggagga gatatgaggg acaattggag aagtgaatta tataaatata 7680 
aagtagtaaa aattgaacca ttaggagtag cacccaccaa ggcaaagaga agagtggtgc 7740 
agagagaaaa aagagcagtg ggaataggag ctttgttcct tgggttcttg ggagcagcag 7800 
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gaagcactat gggcgcagcg tcaatgacgc tgacggtaca ggccagacaa ttattgtctg 7860 
gtatagtgca gcagcagaac aatttgctga gggctattga ggcgcaacag catctgttgc 7920 
aactcacagt atggggcatc aagcagctcc aggcaagaat cctggctgtg gaaagatacc 7980 
taaaggatca acagctcctg gggatttggg gttgctctgg aaaactcatt tgcaccactg 8040 
ctgtgccttg gaatgctagt tggagtaata aatctctgga acagatttgg aatcacacga 8 100 
cctggatgga gtgggacaga gaaattaaca attacacaag cttaatacac tccttaattg 8160 
aagaatcgca aaaccaacaa gaaaagaatg aacaagaatt attggaatta gataaatggg 8220 
caagtttgtg gaattggttt aacataacaa attggctgtg gtatataaaa atattcataa 8280 
tgatagtagg aggcttggta ggtttaagaa tagtttttgc tgtactttct atagtgaata 8340 
gagttaggca gggacattca ccattatcgt ttcagaccca cctcccaacc ccggggggac 8400 
ccgacaggcc cgaaggaata gaagaagaag gtggagagag agacagagac agatccattc 8460 
gattagtgaa cggatcctta gcacttatct gggacgatct gcgaagcctg tgcctcttca 8520 
gctaccaccg cttgagagac ttactcttga ttgtaacgag gattgtggaa cttctgggac 8580 
gcagggggtg ggaagccctc aaatattggt ggaatctcct acagtattgg agtcaggaac 8640 
taaagaatag tgctgttagc ttgctcaatg ccacagccat agcagtagct gaggggacag 8700 
atagggttat agaagtagta caaggagctt gtagagctat tcgccacata cctagaagaa 8760 
taagacaggg cttggaaagg attttgctat aagatgggtg gcaagtggtc aaaaagtagt 8820 
gtgattggat ggcctactgt aagggaaaga atgagacgag ctgagccagc agcagatggg 8880 
gtgggagcag catctcaaga cctggaaaaa catggagcaa tcacaagtag caatacagca 8940 
gctaccaatg ctgattgtgc ctggctagaa gcacaagagg aggaggaggt gggttttcca 9000 
gtcacacctc aggtaccttt aagaccaatg acttacaagg cagctgtaga tcttagccac 9060 
tttttaaaag aaaagggggg actggaaggg ctaattcact cccaacgaag acaagatatc 9120 
cttgatctgt ggatctacca cacacaaggc tacttccctg attggcagaa ctacacacca 9180 
ggaccaggga tcagatatcc actgaccttt ggatggtgct acaagctagt accagttgag 9240 
ccagagaagt tagaagaagc caacaaagga gagaacacca gcttgttaca ccctgtgagc 9300 
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ctgcatggaa tggatgaccc ggagagagaa gtgttagagt ggaggtttga cagccgccta 9360 
gcatttcatc acgtggcccg agagctgcat ccggagtact tcaagaactg ctgatatcga 9420 
gcttgctaca agggactttc cgctggggac tttccaggga ggcgtggcct gggcgggact 9480 
ggggagtggc gagccctcag atcctgcata taagcagctg ctttttgcct gtactgggtc 9540 
tctctggtta gaccagatct gagcctggga gctctctggc tagctaggga acccactgct 9600 
taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga 9660 
ctctggtaac tagagatccc tcagaccctt ttagtcagtg tggaaaatct ctagcaggt 97 19 



32 



